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Al\IES, lOW A 
Insect Enemies of Melons and Cucumbers 
in Iowa 
BY C. J. DRAKE AND H. M. HARRIS 
Probably the most important factor in the production or melon, cu-
cumber, squash, pumpkin and other cucurblt plants In Iowa Is the 
control or their Insect enemies. Altho these plants are not Hable 
to attack by many different kinds of 
Insect pests, they are frequently badly 
injured or even entirely destroyed by 
a few very destructive species. Some 
of these feed upon the foliage, others 
upon the ftowers, while others bore 
Into the stem, the roots, or even Into 
the fruit . 
Cucurblt Insects not only Injure the 
plants directly by their feeding activ-
Ities, but also indirectly because they 
carry ·serious disease producing or-
ganisms and Inoculate these Into 
healthy plant tissues. The two most 
serious plant diseases carried by these 
Fig. 1. The striped cucumber beetle. Insects are bacterial wilt and mosaic 
disease. 
1\lost of the damage to melon, cucumber, and other cucurblt plants 
resulting from insect attack or Insect borne diseases can be prevented 
by rotation and good cultural and clean-up practices coupled with 
the application of the correct remedy at the proper time. The cucum-
ber beetles and the squash bug live thru the winter by hiding beneath 
trash, In crevices and cracks and wherever else they can find shelter. 
The squash-vine borer spends the winter as a larva In an earthen 
cell in the soli. These species and other pests complete their de-
velopment and often breed up In great numbers in 
the fall on the crop remnants. Furthermore, crop 
remnants serve as concentration centers and feed- · 
lng grounds for many cucurblt pests prior to their 
entrance Into hibernation. To control these pests, 
It Is essential that all vines and fruits be 
destroyed by burning each season as soon as the 
crop Is gathered and that all trash which might 
serve as hibernating quarters or weeds that serve 
as food be removed. These practices insure the 
reduction In number of Individuals so that the 
grower will have fewer pests to fight during the 
following season. 
THE. STRIPED CUCUMBER BEETLE (Fig. 1) 
(Diabrotica t:itlata Fabr.) 
This Is perhaps the most common cucurblt pest. 
The mature Insect Is a small, yellowish beetle 
about three-eighths of an Inch long, with a black 
head and with three prominent, black stripes on Fig. 2. Two tn"' of small hand-duate~. 
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the first pair of w1ngs. The over· 
wintered adults appear In large numbers ~--­
early In the spring and attack the young 
melon, cucumber and squash plants just 
as they are beginning to break thru the 
surface or the soil. They reed greedily 
upon the under surface of the tender 
young seedling leaves, gnaw around the 
base of the stems, and frequently com· 
pletely destroy the young plants before 
they get a start. Later In the summer 
the beetles eat the flowers as well as 
the leaves and may even Injure the cu· 
cumbers by eating thru the rind. 
The females commence egg.laylng 
soon arter they make their appearanceFig. 3. The spotted eueumber beetle. 
In the fields. The eggs are placed In 
small openings and crevices In the soli near the stems or the plants 
or are simply dropped to the ground wherever the beet!e happens to 
be feeding. They hatch In a week or a little longer and the young 
larvae, commonly called "worms," tunnel thru the base of the stems 
and roots and cause the young plants to weaken gradually and 
finally to wilt and die. About 200 or 250 eggs are deposited by each 
female during her uretlme. Arter feeding for four or five weeks the 
larvae reach maturity and enter the soil. Here each forms near the 
surface of the ground a small earthen cell within which It transforms 
Into the pupal or resting stage. The adults Issue In one or two weeks 
after pupation. In Iowa there are two generations per year. 
The striped cucumber beetle Is Important not only because of Its 
attacks on the plants, but also because It serves as the principal vector 
Fig. 4. Appl7ing lf7PIUrri-caleium•arHnale mixture b7 hand to ~ntrol c:ucumber 
beetles. 
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of a very serious disease or cucurblts (bacterial wilt). The cQ.usal 
organism of this disease lives thruout the winter within the bodies 
of the beetles and Is then directly Inoculated into healthy plants by 
their feeding activities In the 
spring. Bacterial wilt can be 
controlled only by controlling 
cucurblt Insects. 
CONTROL: (1) Gypsum· 
calcium-arsenate dust. A dust· 
ing mixture, composed of 20 
parts of gypsum or land-plas· 
ter and 1 part of calcium ar· 
senate (Balduf formula) is a 
very effective control reme· 
dy In Iowa. This preparation 
acts as a repellant and a 
polson. The dust may be 
applied with the bands, or by 
means of a shaker made by 
punching many holes with an 
8-penny nail In the bottom of 
a small tin pail. Most of the 
Fig. 6. Knaposack bellows type of duster. hand dusting machines are 
. also satisfactory, The first 
application should be made when the young seedlings are i>reaking 
thr;u the surface of the ground. Apply the mixture liberally to the 
plants early in the morning when the dew is on, also immediately 
after a heavy rainfall. From 2 to 3 applications will be necessary per 
week, with a total of from S to 10 per season. The number of dustlngs 
depends upon local weather conditions and the severity of the Infesta-
tion. 
(2) Gypsum-lead-arsenate dust. Lead arsenate may be substituted for 
the calcium arsenate, but should be used twice as strong-that is, 1 
part to 10 of the gypsum. Altho air slaked lime is sometimes sub-
stituted for gypsum, it is liable to burn the leaves, does not adhere 
so well and, moreover, is not as effective as the gypsum. When the 
plants are hi the two leaf stage, about 1 pound of poisoned gypsum 
will be needed for 30 to 35 hl11s. For each pound of dust used at this 
stage 1.2 .pounds will be needed when the plants are in the· five to 
eight leaf stage, and 2 pounds when the vines are from three to tour 
feet long. (Special dusting gypsum or gypsum without hair may. be 
secured from local dealers.) 
THE SPOTTED CUCUMBER BEETLE (Fig. 3) 
(Diabrotlca 12-punctata Ollv.) 
This Insect Is common 
In the fields thruout the 
summer. It Is slightly 
larger than the striped 
beetle and is yellow in 
color with black bead 
and legs and with 12 
prominent rounded black 
spots on the wing covers. 
The larva feeds upon the 
roots of corn and for this 
reason It Is also .known Fhr. 6. .!\felon aphl.o, winged form. 
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as the Southern Cornroot Worm. Winter Is passed In the adult stage 
and there are two generations per year. Injury to cucurblts Is 
similar to that of the adult striped beetles and the same methods of 
control will prove effective. 
THE MELON APHIS (Figs, 6 & 7) 
(,lphl.! oouypll Glover) 
The melon aphis Is the most common 
and the most destructive of the plant lice 
which Infest cucumbers, cantaloupes, 
watermelons, gourds, squashes and pump. 
klns. It attacks a great variety of other 
plants Including many weeds. In the south 
It Is known as the "cotton aphis" because 
of its damage to the cotton plants. In Fig. 7. Melon aphla, wln~d-
Iowa It is most troublesome on cucumbers form. 
and melons. The adult is about one-
fifteenth of an Inch long and varies In color from yellow to green or 
almost black. It feeds In colonies on the undersides of the leaves 
where Its activities cause the leaves to curl, shrivel and lose color, 
thus interfering with the normal development of the fruit. 
The complete life cycle of this Insect Is now known. The lice first 
appear on the vines very early, often before the first true leaves de-
velop. 'i'hey have been observed on the unfolding seed·leaves be-
fore these had completely pushed thru the surface crust of the soli. 
They do not usually breed up In sufficient numbers to cause trouble 
until after the vines have started to bloom and run. Then they appear 
to have suddenly multiplied In great numbers whereas in reality they 
were slowly developing unnoticed on the under surfaces of the leaves 
for some time. It is characteristic to have isolated hills here and 
Fig. 8. Cantaloupes lnJund by the melon aphiL 
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Fig. 9. Crank-blower type of duster. 
there In fields Infested. From these centers winged Individuals soon 
spread to the rest of the planting and not infrequently whole fields 
are very badly Injured or even entirely destroyed. 
CONTROL: Constant watchfulness Is the keynote of success. Ex-
amine the lower surfaces of the leaves of young plants closely and 
frequently during late May and June and then give thoro treatments 
with the proper dust or spray as soon as any lice are discovered. The 
control of mosaic disease hinges largely upon the control of this 
pest and the cucumber beetles, for these Insects are active dissemina-
tors of the disease. 
A solution of nicotine sulfate, 1h pint to 50 gallons of water (pref-
erably soft water) in which 2 or 3 pounds of finely sliced soap have 
been thoroly dissolved, Is a satisfactory control. The under surfaces 
of the leaves should be completely drenched. An angle disc nozzle 
attached to an up-turned three-foot spray rod Is excellent for this 
purpose. If the bills are spaced properly, a wheelbarrow type of 
spray pump Is satisfactory for small plantings. Larger acreages re-
quire power sprayers. 
If properly applied, the nicotine dust treatment Is just as effective 
as spraying. Dusting machinery is cheaper in original cost, main· 
tenance and operation, and moreover, with it many more plants can 
be treated In a given length of time. The plants should be dusted 
in the· early morning or evening when there Is very little wind stirring, 
altho occasionally atmospheric conditions are such that good results 
will follow treatment during midday. It Is absolutely necessary that 
the dust cloud enshroud the plants for several seconds and that It be 
not Immediately blown away by the wind. 
Nicotine dust containing about 7 percent nicotine sulfate or 3 per-
cent free nicotine (see page 11) should be applied with a duster. For 
home gardens and small patches the hand-dusters will be satisfactory, 
but for larger acreages a knap-sack duster or even a power duster may 
be necessary. As the plants Increase In size the amount of dust 
needed for effective treatment and the total time required for dusting 
Increases accordingly. The amount of nicotine dust applied per hill 
should be much less than the amount of gypsum-mixture recommen-
ded for the control of the striped cucumber beetle. 
THE SQUASH VINE BORER (Fig. 10) 
c .uc:ittia satyriniformis Hubn<'r) 
The squash Yine borer Is one of the most serious pests affecting 
squash and pumpkin Yines. It also occasionally attacks gourd, melon, 
cantaloupe and cucumber plants. Hubbard and crookneck squashes 
are preferred varieties. Injury is caused by the caterpillars boring In 
the stems of the vines, especially near the base. In severe Infesta-
tions over 100 borers have been found in a single plant. Such plants 
'j 
are practically girdled within by these larvae and then a rot frequently 
hastens their destruction. The first signs of Injury are usually noticed 
In June by the wilting of a part or all of the plant during the heat 
of midday. In a few days the vines fall to recover at night and an 
examination reveals the presence of the yellow frass or "borings" on 
the ground at the base of the plants. The sma!l hole cut by the borer 
gives a clue as to Its location. The larvae are usually found within 
the stems near the openings. They are white In color and vary In 
size according to age, but when mature range from one Inch to an 
Inch and a quarter In length. , 
Winter Is passed In the larval stage within a tough oval pupal cell 
from one to two Inches under the surface of the ground. This cell 
Is composed of particles of soli Interwoven with silk spun by the cater· 
plllar and Is almost Indistinguishable. The caterplllar transforms In· 
to the pupal stage within this cell In the spring. Soon after the early 
squash plants are up the moths begin to emerge. The dull reddish 
brown eggs, which are deposited singly on the stems and leaves, hatch 
In about 10 days and the caterplllars Immediately tunnel Into the 
succulent stems. Here they feed for four or five weeks until full·grown, 
when they leave the stems, enter the soli where each constructs a 
small cell within which It completes Its development. Moths of the 
second generation appear In the late summer and produce another 
brood o! borers which damage late squashes and pumpkins. 
It Is e!!tentlal that all vines be pulled and burned In the fall as 
soon as the crop Is gathered. In this way many larvae within the 
plants will be destroyed. Fall plowing Is also ot value In that It 
helps to expoEe the larval cells to the weather. During the summer 
Fh:. 10. The oqu .. h vine b:>rer: (a) mal~. (b) fm1alr, (c) "'tJr, (d) lan·a in a Inn. 
(r) nrthen crll, (f) pupa. 
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the borers may be kl11ed by making longitudinal slits only half way 
thru the sterns near the entrance holes. Soil should then be heaped 
over the mutilated vines so that they will heal and continue their 
growth. 
CONTROL: Sometimes It Is advisable to plant an early trap crop, 
such as the Hubbard or crookneck squashes, In a few rows extending 
across the field to attract the moths. Altho not all of the eggs will 
be laid on these plants, the Infestation of the regular crop, corning up 
later, will be materially reduced. After most of the moths have laid 
their eggs, but before the first cat~plllars have left the vines to 
pupate, the trap crop should be pulled and burned. 
THE SQUASH BUG (Fig. 12) 
(AnaM trlstls DeG) 
The squash bug Is a large, oblong Insect, somewhat over one-half 
an Inch In length and brownish black In color. Winter Is spent In 
the adult stage under boards, beneath leaves, bark and wherever 
else favorable shelter can be found . The eggs are deposited In Irregu-
lar groups in the angles formed by the larger veins on the undersides 
of the leaves. They are of a metallic yellowish brown color and quite 
conspicuous. Egg laying (ovlposltlng) lasts for about six weeks. 
Approximately two weeks after the first eggs are deposited, the 
nymphs make their appearance. The young bugs are light colored but 
become darker as they grow older. They feed In large clusters on 
the underside of the leaves. Injury Is first Indicated by the wilting of 
the leaves here and there In the field. Where Infestation Is severe 
the entire plant dies. Both adults and nymphs are very shy creatures 
and move to the opposite side of the stem or leaf when disturbed. 
CONTROL: Inspect the small squash plants carefully and destroy 
the eggs, nymphs and adults. The adults and older nymphs hide beneath 
clods, leaves, or other shelter near the plants during the night. If 
shingles or small boards are placed near infested vines the bugs will 
congregate beneath these. They then should be gathered and destroyed 
early In the morning before they return to the plant for feeding. 
Gathering and destroying the vines as soon as the crop Is harvested Is 
Important In reducing the hibernating numbers. 
CUTWORMS (Fig. 14) 
Several species of cutworms are common In the truck gardens of 
Iowa and almost any of these may at times damage cucurblt plants. 
Fig. 11. Pumpkin Injured b7 aquuh vine borer. 
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Fig. 12. Squash·bUifB: (a) horn...t, (b) true ~uaah bug. 
The adults are rather plump, thick bodied, Inconspicuously colored 
moths which hide during the day. They are frequently seen flying 
about lights at night. The damage Is done by the brownish or striped, 
sleek, almost hairless larvae which leave their hiding places at night 
and cut portions of the plant upon which they feed. Cut.worms are 
most common In fields following sod-land or poorly cultivated crops. 
They may be controlled by use of polson bran mixtures made as 
follows: 
Formula J. 
Wheat bran • •.•••.••• • •.. . •...••.. • • • • • ••.•.••.••••••••• • •• • •• 20 to 2511•. 
Paris green (or white anenie or sodium fluoride), •• . ..•••• • •• ••• I lb. 
Low grade mol as..., ................ . ...... . . . .......... . ... ... . 2 ob. 
Water ............... . ........ . .................... .. ..... . .... 2'1.. gala. 
l\flx the polson and the dry bran with a hoe In a large box. Add the 
molasses to the water and then.. pour the mixture over the poisoned 
bran. Stir as the water Is added until a good mash Is obtained. Use 
only sutrlclent water so that the mash will bold loosely together when 
pressed In the band. 
Formula II. 
Wheat b1'11n . ... . ........... . ....... . ..... . ......... . .......... 20 to 251 ... . 
Sodium arun!te (we...t-k!ller) .. . ................. .. .... . ........ . % pt. 
Low grade molas .......... r · .................................... . z qts. 
Water .... . .... . . . ........... . ... • . .................. . ......... 2% nta. 
Pour the polson Into the water. Then add the molasses and ·mix 
with the bran as In formula I. 
Polson bran should be broadcast as thinly as possible over the 
ground where cutworms are found. A mash made as directed In the 
foregoing formulas should cover three or four acres, costln'g about 
40 cents an acre for materials. It should be applied In late afternoon 
or about dusk. To be effective the mixture must be moist because It 
does not attract cutworms after becoming dry, There Is ·no danger of 
poisoning stock If the ball Is scattered so as to leave no little balls 
or· lumps on the ground (bran should fall In Oakes) . 
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F:,;. 13. Pcmpkin fle!d drutroyed by squash bugt~. 
OTHER CUCURBIT INSECTS 
The squash lady beetle (Epilachna borca!i.~ Fabr.) Is present In the 
state and may cause injury to cucurblts. It feeds on the leaves In 
both adult and larval stages. The adult (fig. 15) is brownish with 14 
large blackish spots on Its wing covers. The larvae are yellowish and 
covered with fine branching spines. Handpicking of larvae and 
edults or dusting with gypsum-arsenate dust controls this pest. 
The pickle worm (Dia11hana nitidolis Cramer) at times does slight 
damage in eastern and southeastern Iowa. The adult Is a small incon· 
splcuously colored moth whose greenish larvae burrow Into the rinds 
of the fruits or feed upon the flowers, buds and leaves. Infested fruit 
should be picked and destroytd. 
Any of several species of small beetles, known as flea-beetles because 
of their habit of hopping when disturbed, may often be present In the 
cucurblt patch. Perhaps the potato flea-beetle (Epitrix cucumeris 
Harris), a small black insect hardly one-sixt€enth of an inch long, Is 
the one most commonly found on cucurblts in Iowa. The adults eat 
small holes thru the leaves. During the summer of 1925 the pale 
striped flea-beetle ( Systcna tocniata var. bland a Say) damaged cu-
curblts considerably at Ames. These Insects may be held In check 
by the control· measures recommended for th:l cucumber beetles In 
conjunction with the d£structlon of weeds upon which they breed. 
The horned squash bu3 
(Anasa m·migcra Say) Is 
frequently found In cucur-
blt fields. This insect 
(fig. 12,b) can be dis-
tinguished from the true 
squash bug by the promi-
nent spine in front of each 
eye and the four white 
spots on either side of the 
upper surface of the ab· 
domen. Its habits are .. .,_.., 
similar to those of the Fi~r. u. Cutworms (two apeeles). 
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true squash bug. The same control measures should be practiced. 
The tarnished plant bug (Lvuru praten,yi• Fabr.) Is a general feeder 
In gardens and fields and may often be found on cucurblt plants. It 
Is not sutflclently Important to be treated 
specifically here. 
The squash aphid (Jiacrodphum cucur· 
bltae Middleton) sometimes becomes num· 
erous on squash and pumpkin vines In the 
tall. It may be controlled by using a spray 
o; dust as recommended for the melon 
aphis. 
PREPARING NICOTINE DUST 
Fig. IS. Squash lady-bird ~e. Nicotine dust Is prepared by mixing 
nicotine sulrate and hydrated lime together 
In a tight container. The resulting product contains a certain per· 
centage ot free nicotine which Is rapidly released as a gas upon ex· 
posure to the air. The gas, which Is known as free nicotine, Is very 
poisonous to many destrul.1.1ve Insects, especially aphids or plant 
lice.. Nicotine dusts may be purchased from several commercial con· 
cerns, but can also be prepared by the grower. 
HOW TO MAKE A MIXER 
A dust mixer (fig. 17) may be purchased, or It can be built at 
. home. The materials needed are :s. good tight 50 gallon barrel, 15 
feet of 12" x 1%" boards and 3 feet of 2" x 4" lumber, two pieces or 
pipe 1" x 6", 2 one-Inch pipe flanges, a door button and two leather 
straps for hinges. First cut an opening out of the side of the barrel 
about 6" x 8" In dimensions. Hinge the cut out portion as a door, pad 
the opening, and attach the door button In place. Next cut two pieces 
or lumber 12 x 36" for the uprights and notch or bore a hole In one end 
of each large enough so that the Iron piping will fit In loosely. Pre-
pare a base for the uprights about 24" x 45" and nail the uprights to 
each end of these, notch end upwards. Brace the uprights as shown In 
the figure, also using two pieces of pipe, thread each Into the flanges 
and secure these Into each end or the barrel. In this way an axle Ia 
formed upon which the barrel rotates. A handle tor the mixer Ia 
then made, and the apparatus Is ready for use. 
To prepare 50 pounds of three per· 
cent nicotine dust, which Is the 
strength recommended for melon 
aphis, pour 50 pounds or hydrated 
lime In the barrel and add 3 pints or 
3% pounds of nicotine sulfate. About 
a dozen small, round stones the size 
of hen's eggs should be put Into the 
barrel to facilitate mixing. Now close 
and fasten the door and then turn the 
barrel at a rate of about 35 revolu· 
tlons per minute. At the end of exact· 
ly five minutes (use a watch) stop the 
mixing, open the door and pour the 
finished product Into some handy con· 
talner. A large dry goods box, over 
the top of which a coarse wire screen 
has been placed serves the purpose Fl.r. 1$.. The pal ..... trlped tka·beetle. 
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well. The scnen catches the stones but allows the dust to pass thru. 
The finished product contains three percent nlcotlne and is ready for 
use at once. The dust should be poured immediately lnto tight metal 
drums in order to prevent deterioration. Nicotine dust soon loses its 
strength when exposed to the air. 
Fig. 17. Diagram showing construction of home-made 
Mixer for making nicotine dll8t. 
